In the present study the top down approach has been utilized to quantify homogeneity of ethno-knowledge, frequency of species utilized for a disease related to a specific system as well as identification of corporeal system that are outliers with aim to identify the species and their usefulness for a specific disease that make the system as outlier. The study was carried out for medicinal plants of arid and semiarid region of the Indian Thar area. Three statistical parameters namely, evenness, frequency distribution and regression and residual value analysis were utilized. The study revealed that ethno-medicinal knowledge about 136 species were related with 12 different corporeal systems and frequency distribution classified these 136 species and 12 corporeal systems under 9 different classes. Maximum numbers of taxa are recorded for skeletal, muscle and connective tissues (114) followed by the digestive system (111) and skin and sub-cutanuous system (89). Homogeneity of ethnic-knowledge are restricted for few corporeal systems like respiration, fever, blood and hematopoietic organ, central nervous system, genito-urinary system and circulatory systems, while random and clumped types knowledge distribution were recorded for other corporeal systems. Platykurtic and leptokurtic types of distributions were observed for different corporeal systems. Through use of standard residuals analysis of medico-ethnic-knowledge, digestion system was designated as positive outliers while fever and genito-urinary systems were the negative outliers. Further regression analysis has revealed that with in this region ethnic knowledge about the medicinal properties of a species is largely associated with the regional abundance of taxa.
INTRODUCTION
As with all aspects of science, ethno-botany inventories and their analysis must be approached in a logical and systematic fashion. All ethno descriptions and analysis must have a purpose. Nevertheless there are many different approaches are available in mathematics and anthropological sciences that can be adopted and modified for collection, quantification and interpretation of ethno data (quantitative ethnobotany). The collection and analysis of ethno data provide the principal form of different ecosystem services provided to a particular community, habitat or eco-region. However, Majority of these studies are qualitative in nature (Medeiros et al., 2011) and it become very difficult to funnel meaningful information from such binary information's. Further, such information generated data's related with diversity of knowledge that directly or indirectly reflecting the heterogeneity of information's that mislead the process of cultural transmission (Mathur, 2013d) . However, little effort has been made to quantify the homogeneity and heterogeneity in combine. With the availability of modern analytical techniques and the involvement of various branches of sciences in , 2231-5209 (Online) All Rights Reserved © Applied and Natural Science Foundation www.ansfoundation.org ethno-studies, documentation of various ethno-uses are now supported and interpreted with uses of many statistical techniques (Mathur, 2014b) . In ecological world, species diversity consists of two independent components, richness and evenness. Tuomisto (2012) has defined the evenness as the ratio of diversity/richness. In quantitative ethnobotany different evenness or equitability indices have been used to major the character and distribution of information (homogenization/non-homogenous) of ethnic knowledge (Signorini et al., 2009) . Evenness or equitability represents the distribution of individuals among the species. Measures of evenness (or equitability) quantify the unequal representation of species against a hypothetical sample in which all species are equally abundant (Krebs, 1999) , i.e., the ratio of the observed diversity to maximum possible diversity. Hence, evenness may be referred to as relative diversity or homogeneity (Brower and Zar, 1977 and Zar, 1984) . A low evenness means a high dominance in the use (or presence) of a few species (Begossi, 1996) . When all species are equally abundant, an evenness index would be at a maximum (of 1.0) and decrease towards zero as the relative abundances of the species diverge away from evenness (Ludwig and Reynolds, 1988) . Frequency distribution analysis can provide an insight about the distribution of variables related to a particular system (Williams et al., 2005) . This statistical parameters can be evaluated through two sub-parameters like Skewness and Kurtosis and Gamma distribution modeling that can be carried out with Kolmogorov -Simrnov (K-S test). Moerman methods of comparative analysis (Moerman, 1996) can be utilized to quantify homogeneity of ethno-knowledge. The use of this quantitative technique for ethnic-knowledge has been advocated by Amiguet et al. (2005) ; Bennett and Husby (2008) and Khan et al. (2011) . Khan et al. (2011) have utilized this approach to distinguish the relationships between the uses of medicinal plants with their knowledge and with their abundance at a particular eco-region The objectives of the present study were to evaluate the homogeneity of ethno-knowledge about medicinal plants that are recorded for different diseases related to corporeal systems, quantify the relationships between the ethnicknowledge and the regional availability of a species and identification of corporeal system that are outliers with aim to identify the species and their usefulness for a specific disease that make the system as outlier.
MATERIALS AND METHODS
In the present study the three statistical parameters namely, evenness, frequency distribution and regression and residual value analysis were utilized. Database pertaining to the ethno-medicinal uses of 136 arid and semi arid species was prepared with the help of author previous works Mathur (2005) , Mathur (2012a and b) , Mathur and Sundaramoorthy (2013) , Mathur (2013a, b and c) and Kumar et al. (2014) . These previous studies had reported the relative importance value of different arid and semi arid plants, their sensitivity index, their economic assessment and conservation priorities, different ecosystem services (cultural, provisional and regulatory) provided by them, quantification of the types and erosion of cultural transmission, medicinal plants primarily useful for various diseases related to different corporeal system like central nervous, gastro-intestinal, reproductive systems and the market analysis of certain plants in relation to their medicinal properties. Evenness: Evenness based on Shannon and Weaver and Simpson indexes were quantified according to Payne et al., 2005) . While Simpson's index of diversity, measures the probability that two individuals selected at random from a sample will belong to same species were quantified according to Mathur (2014a) .
Thus
Where: (1-D) = Simpson's Index of Diversity and Pi = proportion of individuals of species I in the community. However, Smith and Wilson's Index, which is based on variance in the abundance of the species (Mathur, 2014b) and in this method the variance was measured over the log of the abundance in order to use proportional differences rather than absolute differences in abundance.
Where the arctangent is measured as an angle in radians and E var = Smith and Wilson's index of evenness, n i = number of individuals in species I in sample, n j = number of individual in species j in sample, S = Number of species in entire sample. The arctangent can be calculated by simple ATAN formula provided in excel spreadsheets. Value of <1 indicates the clumped, 1 for uniform and >1 for random pattern.
Frequency distribution
To quantify the use of a different species for a disease related to a particular corporeal system, frequency distribution analysis was carried out with parameters, namely skewness and kurtosis and the Kolmogorov Smirnov test. Skewness indicates the scatter patterns of the information/knowledge and their distance from the original standard mean. Skewness also indicted the direction (asymmetrical) i.e. toward positive or negative skewness. For no skewness (mean = median= mode), positive skewness (mean> median> mode) and mean<median<mode for negative skewness. Kurtosis is utilized to study the nature of peak of frequency distribution. This parameter provides the concentration of frequencies in the middle of the distribution. On the basis of nature of the peak, frequency distribution graph may be mesokurtic (normal), leptokurtic (dense at middle portion) and platykurtic (indicate the lesser frequencies at central). In a normal distribution the value of skewness and kurtosis are equal or approximate zero. Gamma distribution was performed to simulate the distribution patterns of ethno-information among multiple informants. The gamma distribution is described by the probability density function. It's a non parametric test for the equality of continuous, a one-dimensional probability distribution that can be used to compare a sample with a reference probability distribution. Moerman (1996) had developed a linear regression model including residual analysis which assessed the importance of a family as a source of medicines or food used on the overall proportion of correspondingly used species in the flora. The regression analysis seeks to quantify the degree to which a family has an unexpectedly high or low number of medicinal species relative to the overall proportion of medicinal species in the flora i.e. averaged by the least squares regression lines. Regression analysis was performed with the help of curve expert software. Numbers of total medicinal properties were plotted against the number of taxa in each corporeal system. Outliers were calculated for each corporeal system. A regression outlier is an observation that has an unusual value of the dependent variable Y, Conditional on its value of the independent variable X. Outliers (standardized residuals and Cook distance) plays an important role in the regression, and both can affect the regression model. In the present investigation standardized residuals was quantified as per suggested by Wilcox (2001) .
RESULTS AND DISCUSSION
In this study, medico-ethno-knowledge of 136 plant species related with different corporeal systems have been evaluated for their knowledge homogeneity (Table 1. ). Species that claimed maximum for disease related with each corporeal system are presented in table 1 and for example Achyranthies aspera, Adhatoda vasica, Boswellia serrata, Calotropis procera and Ocimum sanctum were recorded for five different diseases related with respiration system, similarly Tamarindus indica had been claimed for eight different disease related with digestion system and Azadirachta indica had been reported maximum time (nine) for their medicinal properties against skin and sub-cutanuous system. Under each corporeal system, the number of taxa claimed for their medicinal uses and the total number of uses of each species for a specific disease with relation to their respective corporeal system are presented in table 2. Maximum numbers of taxa are recorded for skeletal, muscle and connective tissues (114) followed by the digestive system (111) and skin and sub-cutanuous system (89). Yang and Gao (2011) have advocated that calculation of the evenness value helps to find out whether the number of species utilized among the tribes/groups are high or low. A low evenness means a high dominance with the use of the few species, while value approaches to 1 indicates the homogenous distribution of knowledge and use. In this study diversity based (H') and (λ) evenness indices revealed the homogenous distribution of ethnic-knowledge amongst the arid and semi arid communities. The values of both these indices recorded (P>0.5 ) and approached toward one that indicates homogeneity. However Smith and Wilson index of evenness showed a different scenario. This index revealed the uniformity (as the value of this index approached toward one) of ethno-knowledge for disease related to corporeal systems like respiration, fever, blood and hematopoietic organ, central nervous system, genitor-urinary system and circulatory systems ( Table 2) . The index value to corporeal systems like digestion, reproduction, skin and sub-cutanuous and skeletal, muscle and connective tissues were recorded more than one (1.11 to 1.27) that indicates the random pattern of ethnic-knowledge. For circulatory (0.90) and endocrine gland, metabolism and nutrition systems (0.89), the index value was recorded less than one indicated the clumped pattern of knowledge or in other words the medicinal knowledge about disease related with these two corporeal system are prevailing within certain groups only. Such information's are very useful to quantify the transmission process of ethnic-knowledge and factors affecting them. The departure of ethnic-knowledge from homogeneity can be explained by the factors associated with technology advancement, fit between new and previous knowledge, external representation of knowledge (Leonti, 2011) , social network structure and social institutions (Tehrani and Collard, 2009 and Henrich and Henrich, 2010) , or inter-group conflict (Di Cosmo, 2002) as well as copying and cultural drift that can also drive changes in cultural knowledge (Bentley et al., 2004; Mathur 2013d and 2014b) . In the absence of any suppression factors for transmission of ethnic-knowledge, the random pattern of knowledge can be positively considered as viable sources of information that may expand in all possible directions. Thus temporal surveillance for ethnic knowledge related with disease of digestion, reproduction, skin and sub-cutanuous and skeletal, muscle and connective tissues corporeal systems are essential. However, for a clumped pattern of ethnic -knowledge, there are certain factors need to be identified involving, impact of local abundance of plant species most useful for systems like circulatory and endocrine gland, metabolism and nutrition systems, identification of factors affecting the transmission of such knowledge (Mathur, 2013d) . Results of frequency distribution are presented in tables 3 and 4. Frequency distribution categorized the 12 corporeal systems and 136 species in to 9 different classes (Table 3 ). Data revealed ( Table 4 ) that for nine different corporeal systems (except respiration, digestion and skeletal, muscle and connective tissues) skewness were recorded more than one and this indicated the positive skewness (mean> median> mode), that means the distribution of ethnic-knowledge about each species for different diseases related with a particular corporeal system has extreme scores above the mean that are a typical of the majority of scores. Kurtosis describes the 
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nature of the frequency distribution peak. In present study the graphical representation of observed and theoretical frequencies are presented in Fig.1 . Platykurtic type distribution represented negative values compare to normal kurtosis and these were recorded for corporeal systems like respiration (Kurtosis value -0.363), Digestion (-0.415) and for skeletal, muscle and connective (-0.125) and central nervous system (0.29). While for other systems leptokurtic types of distributions were observed as the value of kurtosis is more positive than normal distribution (kurtosis = zero). Highest leptokurtic type distribution was recorded for endocrine gland, metabolism and nutrition followed by circulatory system (Fig. 1) . value, therefore we reject the null hypotheses (H 0 ): the data follow the normal distribution and accept the alternative hypothesis (H A ) that the data does not follow the normal distribution (Table 4) . A residual plot is a graph that shows the residuals on the vertical axis and the independent variable on the horizontal axis. If the points in a residual plot are randomly dispersed around the horizontal axis, a linear regression model is appropriate for the data; otherwise, a nonlinear model is more appropriate. In present study standard residuals analysis has indicated that the digestion (1.952) are the positive outliers while only two systems namely, fever (-1.15) and genito-urinary systems (-1.419) were the negative outliers ( fig. 2) For fever and genito-urinary systems, 101 different species have been reported for disease related to these two systems, this study revealed that out of 101 species only 30 species are common in both diseases related to these systems (Table 4) . For fever 64 different plant species have been reported and out of which 92.18% (59) species were reported for one or two diseases related to this corporeal system, remaining 5 species (7.81) having potentiality to use for 3 to 4 different fig. 3 . This linear relationships indicates that traditional ethno-medicinal knowledge for any species is linearly and positively associated with regional abundance/availability of species
Conclusion
Novelty of the present work is related with its quantitative parameters utilized for quantification of homogeneity for traditional medicinal knowledge. Other previous studies like Namasa et al., (2011) and Alsarhan et al., (2012) have utilized a informant consensus factor values (FIC) for quantification of community knowledge. However such previous studies did not document the direction of knowledge (homogeneity or heterogeneity). Rokaya et al., (2014) have showed the diversity and importance of medicinal plants used to treat gastro-intestinal disorders in the traditional health care system of Nepal. They have documented highest number of species for treatment of disease like diarrhea, stomach-ache and dysentery. The present top down approach for quantitative evaluation of homogeneity of ethnic-knowledge about arid and semi arid plants are very fruitful. These combined statistical approaches not only provide information about the wealth and patterns of ethnic knowledge, but it also provides an insight to know the level and strength of ethnic knowledge transmission, medicinal property of a species need to be clinically validated, identification of species that having high pharmaceutical values and relationships between abundance of a species and its ethnic knowledge. From this study, it's emerged that traditional ethno-knowledge particularly related with endocrine gland, metabolism and nutrition need to be documented and well quantified to avoid loss of traditional knowledge (as they are clumped in nature)
